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IV. Concerning the Magnetifm of Drills ; by 
Mr. Ballard. Communicated by Or, William 
Mulgrave, Fellow of the Colledge of Phyftct- 
ans and K, S. 

i, AS to the firft Propofition, viz. that a Drill in bo- 
x\ ring of Iron will acquire a vigorous Polarity. I 
fuppoie it does not fully appear from hence, That all the 
common Drills in a Smith's Shop, which probably have 
been uled moftly, if not only, in Iron, and never been 
within the Virtue or under the Touch of any Loadfione, 
do, with their Bitts, conftantly draw the South End of 
the Needle $ and conlequently are themfeives a fixt N. 
Pole : For I caufed Six or Seven feverai Drills to be 
made before my Face, and the Bitt or Point of every 
one became a N. Pole, only by hardening, before they 
ever came to be workt, either in Iron or any other mat- 
ter ; fo that I cannot fuppofe thole found in a Shop to 
have gotten their Polarity Co much from their after ufe, 
as from their firft make. 

x. That pieces of plain Iron, in Shape like Drills, 
(that is fbmething long and finally) do always change 
their Poles as they are inverted, the end downwards be- 
ing ever the N. Pole j I find not always true : For 
though it hold generally in fuch fmall pieces, and always 
(as far as I can yet find) in pieces of any Bulk, as large 
Hammers, Anvils, Andirons, Bars of Windows, @V. 
yet I found feverai finall pieces of Steel, fuch as the Drills 
are made of, to have fixed Poles, one end North, the 
other South, in whatever Poflures I held them. Some 
ofthefe very vigorous in fuch their Polarity ; others 
fhewing plainly a Tendency to fuch a Pole, rathe r than 
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the other ; yet fo faintly, that it applied contrary to their 
Inclination j (that is, at the upper md, if it affe&ed to 
draw the South j or the lower end, i: the North.) They 
caufed the Needle to Hand in tequilibrio, Eail and Weft ; 
the particular Inclination of either one end feeming in 
fbme pieces, quite to conquer ; in others, quite to hinder 
that more general Polarity they both acquire, by being 
either upward or downward. Yet this items only to be 
found in (mall Stems of Iron ; the being either upward 
or downward always prevailing in pieces of greater 
Bulk. 

3. As to the Opinion of the Magnetick Philolbphers, 
that nothing gives or receives a Magnetifm, but what is 
in it (elf truly Magnetick, as is only Iron; as to the 
laft parr, that is, only Iron receiving a Magnetifm, I have 
nothing certain to (ay, but for giving the fame ; I fup- 
pofe it very queftionable, whether only Iron (or what is 
of near kin to it, as we fuppofe the Loadflone it felf to 
be) can bcflow or impart fuch Virtue, fince not only, as 
I have fa id before, the quenching in Water will do it, 
but the heating alio of an Iron by violent Motion, will 
do the lame ,• as by quick and hard filing, which is the 
very fame thing as brisk drilling in the Iron j and there- 
fore may be faid to proceed from the File which is Steel 
or Iron. But to fhew it comes from the meer Motion 
(or heat,which is nothing elfe but the Motion continued). 
This Experiment may fuffi'ce, if it fucceed toothers as it 
feem'd to do to me. I took my Knife, which had been 
formerly toucht (a quarter of a Year or more before,) 
and proferingit to the Needle, it drew the North Pole ; 
which happened right for rny purpofe, I whetted it 
briskly on a dry dirty Threihold, and being thin, it be- 
came very hot towards the Point, the Edge being whet 
away to a Wire, as they term it, I flruck the very top, 
and back Towards the top, againft the Ground, as I had 
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done the fidts, to deftroy and rub off, if I cou'd, all its 
former Polarity which was Southward ; then offering it 
again to the Needle, it drew the Southend, and was 
quite changed. To confirm the thing, I toucht the 
lame Knife again with the North Pole ot my Load (loop, 
and it drew vigorously the North End of the Needle. I 
whet it again ftrongly in the feme manner.and it changed 
again. This I repeated five or fix times, and it ftill 
changed by whetting, efpecially on the fides towards 
the top of the Knite, the very top and back, which 
cou'd not be whet to fo great an Heat, retaining ftiii 
fome affection for that Pole the Loadftone had enciin'd 
them to. This I try'd with a Knife of a thicker Blade ; 
but I could not with my Hand whet it to that Heat as 
to have the fame Effect wrought upon, as on my own ; 
though I ufed fuch force as at laft to break it in two. 
I borrowed then an other thinner ; but preftntly had the 
lame Misfortune. I intend therefore to try it at a Cut- 
ler's Wheel, laid with Emery and OyJ; and likewifeon 
a Grindftone, both wet and dry ; and I rather choofe the 
Grindftone, becaufe the other Wheel may be fuppofed to 
have much Iron worn into it from the many Knives that 
have been ground on it, and fo the Effect if produced 
will prove no more thaa that of filing with, or drilling 
in Iron. And the wet Grindflone, though it wane 
Heat to give a new Polarity, yet probably it may wear 
off thofe parts of the Iron in which the old did inhere, 
and fo render it fimple again. 

As to the 4th, Whether Brafs or Copper will, as well 
as Iron, give a N. Polarity to a Drill ; this cannot 
well be try'd; fince the very making, if it be well hard- 
ned, will certainly give it. Wherefore 

5". The Drill Mr. Hunt made could not, if well hard- 
en'd, according to what I can find, be indifferent to ei- 
ther Pole. 
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6. I fuppofe the Drill having a S. Pole given it by 
the Magnet, could not be heat fo far upward toward the 
Box by drilling, as it had received Polarity : So that (up- 
pofing the very top to be fufficiently heat,and to have loft 
its South Polarity, it has it ftill fupplied from the parts 
upwards Magnetick Virtue, as F always obferved, tend- 
ing ftill toward the Extreams : (as appears from the 
Edges of the Arms of a Loadftone, which the Virtue 
feeming from the Surface of every fide there to unite, 
takes up much more Filings of Iron than the middle 
can.) 

7. As to the Conclufions, Firji, That a Drill is natu- 
rally a North Pole, I fuppoie may be true, but it is con- 
trary directly to what is affirmed in the fifth Paragraph, 
viz. That the Drill made by Mr. Hunt, was indifferent 
to either Pole, &c. And I fuppofe that bare drilling 
might be able to give a Polarity to a Drill, if it could be 
made indifferent, as well as filing does, if the Drill be 
ufed fo briskly as to be made as hot as the File makes the 
Iron. Secondly, That though a S. Pole given by the 
Magnet cannot betaken off by the Heat of a brisk Mo- 
tion (as that of drilling) ; which yet by the Experiment 
of my Knife feems to be contradicted ; yet perhaps the 
Heat may be great enough to produce a Polarity in an 
indifferent piece of iron ; as was before faid to be done, 
in little indifferent Drill-like pieces of Steel, by filing. 

I have lately try'd feveral (mall Experiments referring 
to what I before have faid; but with fuch Uncertainty, 
that as I find many things in my Tryals contrary to 
what others have feem'd to find ; To I cjueftion whether 
any thing I have faid will univerfally bear the Teft. So 
that happening to be hindred (as I am like to be; more 
than ufually, with other Concerns, I am forc'd at pre- 
lent to want that Satisfaction I promifed my feif, till my 
self hereafter fhall endeavour 5 or forae mere able, 
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in the mean time (if at leifure) fhail be pleated to give 
us. 



V. Part of a Letter from the Reverend 
Mr. George Lewis, at Fort St. George ; to 
the Reverend Dr, Arthur Charletc, and the 
late Dr. Edward Bernard ; concerning fome 
Indian Manufcrips^ lately fent to the 'Vniver- 
ftty of Oxford. 

Reverend Sirs, 

IN purfuance to your joint Letter, bearing Date the 
3d of July, 1605-- I have procured you fome of the 
Manufcripts of thefe parts, wherein it hath been my 
Care to get fuch as were of good Note and Efteem 
among themfelves.They are in feveral Languages and dif- 
ferent Characters. The Names of the Particulars I fend 
you in a Note enclofed. If hereafter it (houfd be my 
Fortune to meet with any of their facred Books, as the 
Vedum, Vedantum, Shajlrum or Torane ; I fhall take 
care to fend them when a Convenience offers. 

There comes by the Kivg William Three Volumes of 
China Books, (lamped on Wood, which is their fomuch 
vaunted way of Printing. Theie are tent to Mr. Gilbert 
Dolben by his Brother here : And Three lent to Dr. John 
Evans, by a Friend come on the Madrafs Merchant, 
I prefume, they'll be all prefented to your Univerfity. 
Of thefe you may have what Quantity you (hall com- 
mand, Books being plentiful in China.. 

Mr. 



